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Imaging of hip pain in children

• What do imaging modalities show?

• Illustration of some common causes

• Systematic imaging approach
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•
 

Common complaint 
→ emergency consultation

•
 

Genuine pathology

•
 

Cause needs to be established

•
 

Urgent medical or surgical 
treatment

Hip pain
 

/ Limping
 Refusal

 
to weight

 
bear
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•
 

Trauma
–

 

Fracture
–

 

Sprain / strain / contusion
–

 

Overuse injury
•

 
Orthopaedic / mechanical causes

–

 

Legg-Calvé-Perthes

 

disease
–

 

Slipped capital femoral epiphysis
–

 

Osteochondroses
–

 

Developmental dysplasia of the hip
–

 

Leg length discrepancy
–

 

Impingement syndromes
•

 
Infection

–

 

Osteomyelitis
–

 

Septic arthritis
•

 
Inflammation

–

 

Transient synovitis, reactive arthritis
–

 

Juvenile idiopathic arthritis
•

 
Neuromuscular disorders

•
 

Haematologic
 

disorders
•

 
Neoplastic

 
diseases

•
 

Intra-abdominal disorders

Causes
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Investigation

•
 

History
–

 
Age

–
 

Trauma
–

 
Sports

–
 

Recent illness 
–

 
Pain (location, duration, 
timing, frequency)

–
 

Fever
–

 
Weight loss

•
 

Clinical examination
–

 
Evaluation of gait

–
 

Joints –
 

range of motion
–

 
Swelling, erythema, 
warmth, point of 
tenderness

•
 

Blood tests
–

 
WBC count

–
 

ESR
–

 
CRP

 guide imaging approach
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Irritable hip

•
 

Transient synovits
 

(Coxitis
 

fugax)
–

 

3 –

 

8 years
–

 

Unknown origin (viral, reactive?)
–

 

Self limiting (resolves within days)

 Ultrasound

-
 

ESR
-

 
CRP

- Temp

< 20 mm/h
< 20 mg/l
< 38 °C
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Typical presentation �(2-10 years old, acute pain / limp, preceding respiratory tract infection, no trauma)



> 20 mm/h
> 20 mg/l
> 38 °C

Irritable hip

•
 

Transient synovits
 

(Coxitis
 

fugax)
–

 

3 –

 

8 years
–

 

Unknown origin (viral, reactive?)
–

 

Self limiting (resolves within days)

•
 

DDx
 

Septic arthritis
Osteomyelitis

 Ultrasound

-
 

ESR
-

 
CRP

- Temp

 Joint aspiration
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Ultrasound

•
 

Detects effusion
•

 
No differentiation
–

 
Transudate

–
 

Pus
–

 
Haemorrhage

•
 

Synovial thickening

Robben

 

et al, Radiology 1999;210:499-507
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Ultrasound

•
 

Detects effusion
•

 
No differentiation
–

 
Transudate

–
 

Pus
–

 
Haemorrhage

•
 

Synovial thickening
•

 
Limited visualisation

 of bone

Perthes
 

disease
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8 jähriger Knabe, �Hüftschmerzen seit 1 Monat, vor zwei Wochen Nachweis von Erguss, �Voltaren Therapie



Ultrasound

•
 

Detects effusion
•

 
No differentiation
–

 
Transudate

–
 

Pus
–

 
Haemorrhage

•
 

Synovial thickening
•

 
Limited visualisation

 of bone

Slipped capital femoral epiphysis
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Ultrasound

•
 

Negative US
•

 
Signs of infection

•
 

> 8 years
•

 
Persisting effusion

•
 

Chronic hip pain

+ Radiographs
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< 80°

Radiographs

•
 

Pelvis ap
•

 
Frog leg lateral

 (axial Lauenstein)
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Radiographs

•
 

Pelvis ap
•

 
Frog leg lateral

 (axial Lauenstein)
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Radiographs

•
 

Pelvis ap
•

 
Frog leg lateral

 (axial Lauenstein)

Subacute
 

Osteomyelitis
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Radiographs

•
 

Pelvis ap
•

 
Frog leg lateral

 (axial Lauenstein)

Perthes
 

disease
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Radiographs

•
 

Pelvis ap
•

 
Frog leg lateral

 (axial Lauenstein)

Teleangiectatic
 

osteosarcoma
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10 jähriger Knabe

Sturz auf Pausenplatz

Schmerzen linke Hüfte



MRI

Teleangiectatic
 

osteosarcoma

T1

T1 +C

T2 fs

T1 fs
 

+C
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MRI

T1

T1 fs
 

+C

STIR

•
 

Tumour
•

 
Osteomyelitis
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MRI

•
 

Tumour
•

 
Osteomyelitis

•
 

Perthes
 

disease

STIR
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MRI

•
 

Tumour
•

 
Osteomyelitis

•
 

Perthes
 

disease

SE T1
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MRI

•
 

Tumour
•

 
Osteomyelitis

•
 

Perthes
 

disease

Dynamic
 

C+ gradient
 

echo
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MRI

•
 

Tumour
•

 
Osteomyelitis

•
 

Perthes
 

disease
•

 
SCFE

STIR

T1
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Focal
 

oedema-like
 

signal
 

changes

•
 

Oedema
•

 
Hyperaemia

•
 

Haemorrhage
•

 
Necrosis

•
 

Increased
 

cellularity
–

 
Inflammatory

 
cells

–
 

Malignant
 

cells
–

 
Fibrosis

(T1 ↓↓; STIR,T2 fs
 

↑↑; increased
 

contrast
 

enhancement)

→ entirely
 

non-specific!

T1

STIR
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Focal
 

oedema-like
 

signal
 

changes
(T1 ↓↓; STIR,T2 fs

 
↑↑; increased

 
contrast

 
enhancement)

→ entirely
 

non-specific!

T1

STIR

•
 

Trauma
•

 
Inflammation / Infection

•
 

Tumour

•
 

Clinical
 

correlation
–

 
History

 
of trauma

 
/ sports?

–
 

Signs
 

of infection?
•

 
Biopsy
–

 
Aggressive lesions

Ewing sarcoma
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Focal
 

oedema-like
 

signal
 

changes
(T1 ↓↓; STIR,T2 fs

 
↑↑; increased

 
contrast

 
enhancement)

→ additional findings?

Fracture

T1 fs
 

C+
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Focal
 

oedema-like
 

signal
 

changes
(T1 ↓↓; STIR,T2 fs

 
↑↑; increased

 
contrast

 
enhancement)

→ additional findings?

Osteoidosteoma

STIR
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Focal
 

oedema-like
 

signal
 

changes
(T1 ↓↓; STIR,T2 fs

 
↑↑; increased

 
contrast

 
enhancement)

→ additional findings?

Avulsion
 

injury

T2 fs

T1 fs
 

C+
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T1 fs
 

C+

Chronic avulsion injury
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abdominal

 

muscles

sartorius, tensor

 fascia

 

latae

rectus

 

femoris

hip rotators

iliopsoas

hamstrings adductors,
gracilis

Chronic avulsion injury
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9-y-old boy, chronic pain left groin
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9-y-old boy, chronic pain left groin

T2 fs

Dynamic
 

contrast-enhanced
 

GE
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Ischiopubic
 

synchondrosis

•
 

Asymmetric
 

closure
 

4 –
 

12 y
–

 
Masslike

 
swelling

 
with

 
irregular

 mineralisation
–

 
Oedema-like

 
signal

 
changes

–
 

Contrast
 

enhancement
–

 
Can be associated with pain T2 fs
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Ischiopubic
 

synchondrosis

•
 

Asymmetric
 

closure
 

4 –
 

12 y
–

 
Masslike

 
swelling

 
with

 
irregular

 mineralisation
–

 
Oedema-like

 
signal

 
changes

–
 

Contrast
 

enhancement
–

 
Can be associated with pain

•
 

Site of osteomyelits
–

 
Extensive soft tissue

 
changes

–
 

Abscess
–

 
Clinical

 
signs

 
of infection

T2 fs
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Cartilage

STIR

T1
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Imaging of hip pain in children
• Ultrasound 

– first line imaging modality
– effusion

• Radiography
– 2 planes
– bony lesions (trauma, tumour, hip diseases in older children)

• MRI
– bone marrow, soft tissues
– dynamic contrast enhanced imaging: perfusion of femoral head
– MR arthrography: articular

 
cartilage + impingement syndromes

– evaluation of chronic hip pain
– per se often non-specific

 Correlation with history + clinical findings 
 Joint aspiration / biopsy

Orthopedics Update 

 
« Die Kinderhüfte » 

 
24. November 2011


	Imaging of hip pain in children 
	Imaging of hip pain in children 
	Hip pain / Limping�Refusal to weight bear
	Causes
	Investigation
	Irritable hip
	Irritable hip
	Ultrasound
	Ultrasound
	Ultrasound
	Ultrasound
	Foliennummer 12
	Foliennummer 13
	Foliennummer 14
	Foliennummer 15
	Foliennummer 16
	Foliennummer 17
	Foliennummer 18
	Foliennummer 19
	Foliennummer 20
	Foliennummer 21
	Foliennummer 22
	Focal oedema-like signal changes
	Focal oedema-like signal changes
	Focal oedema-like signal changes
	Focal oedema-like signal changes
	Focal oedema-like signal changes
	Chronic avulsion injury
	Chronic avulsion injury
	Foliennummer 30
	Foliennummer 31
	Ischiopubic synchondrosis
	Ischiopubic synchondrosis
	Cartilage
	Imaging of hip pain in children 


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.7
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




